Cessation of neutrophil influx in C5a-induced acute experimental arthritis is associated with loss of chemoattractant activity from the joint space.
Neutrophil emigration is a critical component of the inflammatory process and is generally thought to play a role in host defense as well as in the tissue injury that often accompanies inflammation. Most inflammatory reactions exhibit a sequence of emigrating cell types, thus clearly demonstrating that the neutrophil influx eventually ceases and that the neutrophils are then removed from the lesion. It has been our premise that in order to understand the processes that lead to the progressive inflammatory reactions that underly so many disease processes, it is important to determine the mechanism by which the "normal" inflammatory response resolves. The purpose of this study was to identify the time of cessation of neutrophil influx in experimental arthritis induced by the injection of C5 fragments (C5f) and to investigate mechanisms underlying the cessation process. The migration of i.v. delivery pulses to inflamed joints was assessed by lavage of the joint space and by external scintigraphy. We found no evidence for the development of inhibitory systems against chemotactic factors or "desensitization" of the inflamed site, because a second injection of C5f into joints which had been injected previously with C5f resulted in enhancement rather than inhibition of migration. Neither was evidence found for altered tissue barriers to migration or for desensitization of neutrophils as possible explanations for cessation of influx. The major mechanism appeared to be a loss of chemoattractant activity in the joint space between 2 h and 6 h after C5f injection which was detected by transfer into a fresh joint. Radiolabeled C5a des-Arg had a t1/2 of disappearance from the joint of less than 1 h, which suggested that the transferred chemoattractant must, in part, have been due to the generation of new chemotaxins by C5f injection. These observations suggest that continued generation of chemoattractants or failure of their subsequent removal may be mechanisms leading to persistent neutrophil influx in chronic inflammation.